Objective: To assess the influence of psychiatric comorbidity on social skill treatment outcomes for children with autism spectrum disorders (ASDs). Methods: A community sample of 83 children (74 males, 9 females) with an ASD (mean age ‫؍‬ 9.5 yr; SD ‫؍‬ 1.2) and common comorbid disorders participated in 10-week social skills training groups. The first 5 weeks of the group focused on conversation skills and the second 5 weeks focused on social problem solving skills. A concurrent parent group was also included in the treatment. Social skills were assessed using the Social Skills Rating System. Ratings were completed by parents at pre-and posttreatment time periods. Results: Children with ASD and children with an ASD and comorbid anxiety disorder improved in their parent reported social skills. Children with ASD and comorbid attention deficit/hyperactivity disorder failed to improve. Conclusion: Psychiatric comorbidity affects social skill treatment gains in the ASD population. (J Dev Behav Pediatr 32:439 -446, 2011) Index terms: autism spectrum, social skills, ADHD.
velopmental disorder-not otherwise specified (PDD-NOS) collectively constitute the category autism spectrum disorder (ASD). ASDs are characterized by impairments in social functioning, communication, and/or restricted, repetitive behaviors/interests. 1 However, it is deficits in social functioning that all 3 disorders share in common.
Psychiatric comorbidities are very common in the ASDs; anxiety disorders (25-50%), [2] [3] [4] [5] attention deficit/ hyperactivity disorder (ADHD; 25-50%), 3, 4, 6, 7 tic disorders (20 -40%), 4 and mood disorders (10 -20%) 3 are the most common co-occurring psychiatric disorders. These data indicate that most children with an ASD have a comorbid psychiatric disorder.
A variety of interventions exist which attempt to lessen the functional impairments associated with ASD symptoms. The most well-researched and commonly used interventions include applied behavior analysis and pharmacological interventions. One of the most common psychosocial interventions aimed at improving social functioning is social skills instruction. 8 Social skills instruction can be delivered individually or in a group format. Effective social skill intervention for children with ASD typically consists of breaking down complex social behaviors into concrete steps and rules that can be memorized and practiced in a variety of settings. 8 Activities often consist of a variety of visual, tangible, "hands-on" activities that focus the child on peers. 8 It is generally accepted that weekly social skills instruction is limited in efficacy unless daily practice and reinforcement of the skills being learned occur in more natural situations. 8 Until somewhat recently, most social skill intervention studies in youth with ASDs were single-case study or very small group designs. 9 However, several recent studies have demonstrated that modest improvements in social skills and social functioning occur after social skill group interventions. 10 -13 Nonetheless, not all children in these interventions improved in their social skills or social functioning. Further, psychiatric comorbidity was not considered as a potential moderator of treatment efficacy.
This study represents an attempt to consider the impact of comorbid psychopathology on social skill treatment outcomes in children with ASD. To date, no previous studies have assessed the impact of comorbid psychopathology on social skill treatment outcomes in an ASD population. However, based on the ADHD literature 14 -17 demonstrating limited efficacy for social skill interventions for children with ADHD, we hypothesized that comorbid ADHD would negatively moderate treatment efficacy. Furthermore, based on the literature documenting positive responses of anxious youth with ASD to group interventions, 18, 19 we hypothesized that comorbid anxiety would positively moderate treatment effi-cacy. Finally, in a more exploratory fashion, we were also interested in assessing whether any treatment gains that were made were maintained across time.
In addition to the novelty of considering psychiatric comorbidity, this study is clinically significant; the importance of developing psychosocial interventions was noted by a recent National Institute of Mental Health working group for ASD. 20 Thus, we believe that this study is both a novel and clinically significant endeavor.
METHODS

Participants
Children aged 8 to 12 years were referred to the group from local psychiatrists, psychologists, and developmental pediatricians. Criteria for participating in the group were that the child has (a) parent-perceived social skill or social functioning deficits; (b) an IQ Ͼ 70; and (c) parents interested in having their child participate in the group. No specific requirement existed that the child has an autism spectrum disorder (ASD) for participating in the group. Over a 3-year period (February 2007-December 2009), 109 children were referred for group participation. Of these children, 104 participated in the group. The remaining 5 children who were referred did not participate because of a lack of insurance benefits covering group therapy.
Of the 104 children who participated in the groups, 83 had an ASD diagnosis. Of the 21 children who did not have an ASD diagnosis, the most common diagnoses were attention deficit/hyperactivity disorder (ADHD; n ϭ 11), learning disorders (n ϭ 8), anxiety disorders (n ϭ 8), Tourette disorder (n ϭ 4), and mood disorders (n ϭ 4). Given our focus on ASDs, only the 83 youth with an ASD diagnosis will be considered for the analyses.
These 104 children reflect the composition of 13 different groups, each consisting of 7 to 10 children (mean group size ϭ 8.0 children; SD ϭ 0.9). An a priori decision was made to have ϳ80% of each individual group (range 74 -86%) consist of children with ASDs. While no a priori decision was made to control for psychiatric comorbidity prevalence rates, no significant differences emerged between the 13 groups on relative numbers of participants with ASD, ASD ϩ ADHD, and ASD ϩ comorbid anxiety disorder (ANX), 2 ϭ 1.42, p ϭ .351. Similarly, there were no mean Full Scale IQ differences between the 13 groups, F(1,12) ϭ 1.03, p ϭ .345.
The mean age of the 83 children with an ASD was 9.5 years (SD ϭ 1.2). The overwhelming majority of children with ASDs were male (74 males, 9 females). The diagnoses included in the ASD cohort were Asperger disorder (n ϭ 36), pervasive developmental disorder-not otherwise specified (n ϭ 34), and autism (n ϭ 13). The majority of youth with an ASD had a comorbid psychiatric disorder including an anxiety disorder (ASD ϩ ANX; n ϭ 37) or ADHD (ASD ϩ ADHD; n ϭ 25). No age or gender differences existed between the ASD, ASD ϩ ANX, and ASD ϩ ADHD groups (p Ͼ .30). (See Table 1 for participant information.) The sample was a clinical sample representing consecutive referrals; this sample was not recruited specifically for a research study.
ASDs are an impairing condition and parents of children with an ASD are typically very interested in treatment. Thus, it would be unethical to inform parents that they were not able to seek other treatments in addition to the social skills intervention. Concurrent treatment status was monitored and consisted of pharmacotherapy (n ϭ 55), school-based social skill intervention (n ϭ 28), individual psychotherapy (n ϭ 27), speech/language therapy with pragmatic language foci (n ϭ 18), and family therapy (n ϭ 11). As noted in Table 1 , the only group difference emerged on concurrent medication therapies. Fewer children with ASD ϩ ANX were prescribed a psychotropic medication than the ASD and ASD ϩ ADHD groups. Importantly, no changes in concurrent treatment(s) occurred during the course of the 10-session social skills group intervention. In other words, all children who were receiving a concurrent ASD, autism spectrum disorder; ASD ϩ ADHD, autism spectrum disorder and comorbid attention deficit/hyperactivity disorder; ASD ϩ ANX, autism spectrum disorder and comorbid anxiety disorder; SST, social skills training; WISC-IV, Wechsler Intelligence Scale for Children-4th edition.
*p Ͻ .05.
treatment were already receiving the treatment at the beginning of the 10-week curriculum.
Psychiatric Diagnoses
All members of the ASD cohort had previously received a diagnosis of an ASD through multidisciplinary assessment headed by a developmental pediatrician. Among other checklists and interviews, the Autism Diagnostic Observational Schedule 21 was used to make ASD diagnoses. Children were classified as having an ASD if DSM-IV-TR criteria were met and if the child scored above the cutoff for ASD on both the communication and social interaction subscales of the Autism Diagnostic Observational Schedule algorithm and also on their total score.
Comorbid psychopathology was assessed continuously using the Child Behavior Checklist (CBCL) 22 and dichotomously using the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version. 23 The child's primary caregiver (almost always his/her mother) provided this information.
Treatment
The treatment consisted of a 10-session group social skills intervention designed to address the primary cognitive and emotional deficits manifested by youth with an ASD. The group intervention was based heavily on the work of Solomon et al. 24 Our decision to use the model by Solomon et al was based on the fact that this is the only intervention that has been validated in a randomized controlled trial. 25 Solomon et al group was a 20-week intervention. Although the intervention designed by Solomon et al was meant to be a 20-week paradigm, this study used a 10-week program because of time constraints. Each session ran for 60 minutes in length and included a concurrent parent group.
Child Group
The child group was led by a clinical psychologist (K.A.) and staffed with medical students, graduate students in clinical or school psychology, or nurse practitioner graduate students. A 2:1 child to adult ratio was maintained throughout the group. The group structure was based on skillstreaming 26 and had a predictable and consistent structure held throughout. Systematic procedures included teaching, modeling, role playing, performance feedback, and transfer of learning. Each session followed the same format: The first session focused on establishing group rules for treating each other with respect and on developing better emotional awareness of one's self and others. Activities stressed understanding gradations of simple emotions including happy, sad, angry, and afraid as well as more complex emotions including pride, guilt, and embarrassment.
Sessions 2 to 5 focused on receptive and expressive body language (facial expressions, body postures, and tone of voice), accompanying these emotions from the previous lesson taught through modeling and role playing. Children were taught how to use awareness of their own emotions as the basis for making choices about appropriate behavior during sad and/or stressful times. In addition, children were provided with instruction about conversation skills. For example, there was an emphasis on "sharing the air" and "staying on the same page" with respect to context and topic. The more subtle aspects of conversations, such as taking turns in conversation, joining a conversation already underway, making comments, asking questions of others, using nonverbal indicators to express interest, and choosing appropriate topics, were also included.
Sessions 6 to 10 included lessons about friendship, teasing, and bullying. Group and individual problem solving skills were taught. Some of the skills involved in problem solving were problem identification and prioritization, generation of feasible alternative strategies, and the evaluation of individual strategies. The focus was on the development of practical solutions, coping mechanisms, and self-control for these difficult interpersonal situations. These skills were taught, practiced, and reinforced through the use of a visual template, games, and role-playing activities. Perspective taking and empathy training were included, requiring the children to act out situations in which different people think different things or have different underlying motives.
Parent Group
The parent groups were jointly educational and supportive, with the goal of enlisting parents as co-teachers of the curriculum. Parent sessions started with a discussion of the elements of each lesson plan for the children's group and an explanation of the rationale behind the lesson. Parents were also made aware of the homework their child would be responsible for completing before the next group. Parent sessions tended to be less structured than child sessions and often functioned in a supportive role. All parent sessions were led by the same nurse practitioner (C.P.) or social worker (M.M.).
Dependent Variables
Social Skill Rating System
The Social Skills Rating System (SSRS; elementary level) 27 was used to obtain parents' reports of the children's social skills and functioning. The SSRS is a standardized questionnaire that measures the perceived frequency with which certain social skills are displayed at school or in the home and community. The SSRS also examines problematic behaviors that may impede the development or performance of necessary social skills. The Parent form contains 55 questions; 38 items measure Social Skills pertaining to home and community settings and 17 relate to Problem Behaviors. Subscales in the Social Skills domain include Cooperation (e.g., sharing and helping others), Assertion (e.g., introducing oneself and responding to the behaviors of others), Responsibility (e.g., effectively communicating with adults and showing regard for others property), and Self-Control (e.g., managing teasing and taking turns).
Parents rated the frequency of behaviors on a 3-point Likert scale: 0 (never), 1 (sometimes), or 2 (very often). Raw scores for each subscale on Parent forms of the SSRS were obtained by summing the scores for each item in that sub-scale. The total raw score for each domain was determined by adding together the raw scores for the relevant subscales. Standard scores (mean ϭ 100; SD ϭ 15) for the "Social Skills" and "Problem Behaviors" scales were calculated based on the total raw scores for these domains.
The SSRS has acceptable internal consistency, test-retest and inter-rater reliability, and content, construct, discriminant, and criterion-related validity. 27 The same parent completed the SSRS at both pretreatment (Time 1) and ϳ3 months posttreatment (Time 2).
Parent Satisfaction
At Time 2, parents were surveyed on their impressions regarding the group. The parent survey contained Likert-type scales on which parents could rate perceived satisfaction with the group. In addition, there were open-ended questions regarding the parent's perception of their child's experience in the group, and suggestions for future groups. The primary outcome measure used in these analyses was a 0 to 10 scale in which the parents reported their satisfaction; 0 (highly dissatisfied) to 10 (highly satisfied).
Planned Analyses
Our 2 research hypotheses were assessed using repeated-measures analyses of variance, and multivariate analyses of variance models were computed with diagnostic group (ASD, ASD ϩ ADHD, and ASD ϩ ANX) as the main effect and SSRS variables and time as repeated factors. Group and Time effects and Group ϫ Time interaction were examined. Eta square ( 2 ) is also reported for all analyses. When 2 Ն0.15, effects are considered "large" in magnitude, and when 2 Ն0.06, effects are viewed as "medium" in magnitude. 28 In a more exploratory fashion, hierarchical linear regression analyses were then used to predict Time 2 SSRS variables. Time 1 variables were entered first followed by CBCL variables. Our decision to use CBCL variables was to independently assess psychiatric symptoms as predictors. Finally, the relationship between parent satisfaction and treatment outcome was assessed using Spearman rank order correlations.
RESULTS
Group Differences
SSRS Total Score
A Group ϫ Time interaction emerged on the Social Skills Rating System (SSRS) total score, F(5,78) ϭ 4.65, p ϭ .018. As shown in Figure 1 , both the autism spectrum disorder (ASD) and ASD ϩ comorbid anxiety disorder (ANX) groups improved as a function of time and the ASD ϩ comorbid attention deficit/hyperactivity disorder (ADHD) group failed to improve. The ASD group improved significantly from Time 1 (mean SSRS total ϭ Figure 1 . Group differences on SSRS total scores as a function of time. ASD, autism spectrum disorder; ASD ϩ ADHD, autism spectrum disorder and comorbid attention deficit/hyperactivity disorder; ASD ϩ ANX, autism spectrum disorder and comorbid anxiety disorder; SSRS, Social Skills Rating System. ***p Ͻ .001. ϭ 76.2, SD ϭ  8.4), F(1,19) 
70.0, SD ϭ 9.1) to Time 2 (mean SSRS total
Treatment Maintenance
Twenty-six children participated in the group on 2 occasions. The average length of time between the children's group participation was 6.8 months (SD ϭ 2.8 mo). Nearly all of the 26 children who participated in 2 groups had ASD (n ϭ 16) or ASD ϩ ANX (n ϭ 9) diagnoses. Because of small group size numbers, all 26 participants were combined to form 1 group for analyses. Times 1 and 3 represent time periods in which the child was not actively involved in a social skills group.
Comparing these 2 pretreatment scores (Time 1: before all treatment; Time 3: before the second social skills group intervention), there is some evidence that the first treatment gains were maintained across time, F(1,24) ϭ 3.65, p ϭ.032, 2 ϭ0.08. However, at Time 3, the SSRS scores were attenuated somewhat relative to Time 2 (after first treatment). The general trend, however, appears that children improved in the second treatment phase, although less robustly than the improvement noted in the first phase. (See Figure 3 for the treatment outcomes of the subgroup of children who had social skills training [SST] twice.)
Predicting Treatment Outcomes
To predict treatment outcomes at Time 2, a hierarchical linear regression was performed. The outcome variable was Time 2 SSRS Total Standard Scores and the predictors were Time 1 SSRS Total Standard Scores (Step 1) and Child Behavior Checklist (CBCL) T scores. After controlling for Time 1 SSRS scores, the only significant predictors of Time 2 outcomes were CBCL T scores for Attention (␤ ϭ Ϫ0.389, p ϭ.016) and Anxious/ Depressed subscales (␤ ϭ 0.559, p Ͻ .001).
Treatment Satisfaction
Parents were generally satisfied with the social skills group intervention (mean satisfaction rating ϭ 8.2, SD ϭ 2.3). However, treatment satisfaction was not significantly correlated with the amount of change (Time 2 SSRS scores -Time 1 SSRS scores), Spearman rho ϭ 0.21, p ϭ .309. Satisfaction was not associated with the child diagnostic group membership. However, this is quite possibly a function of our limited range of diagnostic 
DISCUSSION
These data indicate that the social skill treatment is efficacious for children with autism spectrum disorder (ASD) and ASD ϩ comorbid anxiety disorder (ANX). Unfortunately, the treatment did very little to help children with ASD ϩ attention deficit/hyperactivity disorder (ADHD) improve their parent-reported social skills. Baseline levels of parent-reported child anxiety and child inattention were the best predictors of improving and failing to improve over the course of treatment.
Anxiety disorders are the most common comorbid psychiatric disorder in ASD. Several researchers have proposed bidirectional relationships between anxiety and social interaction deficits in children with ASD. 29, 30 Several studies have documented that cognitive behavioral group therapy is an effective modality to lessen anxiety for youth with ASD. 18, 19, 31, 32 None of these studies, however, focused on social skills as an outcome measure.
Our data suggest that anxiety is associated with greater efficacy for social skill treatment outcomes as well. It is possible that both the structured group setting and the focus on social problem solving are well suited to the needs of children with ASD ϩ ANX. Future research should consider (via dismantling techniques) which components of the treatment were the most efficacious for children with ASD ϩ ANX. For example, it is possible that decreases in anxiety led to improved social skills. 33 Although these data are encouraging for children with ASD ϩ ANX, the data are rather discouraging for children with ASD ϩ ADHD. Social skills training for children with ADHD (without an ASD) is not an especially efficacious intervention. 14 -16 For example, in a metaanalysis of all social skills training programs for children with ADHD, Kavale et al 15 found that the average child with ADHD improved only 8% over medication-only participants. The present data, when combined with previous data, suggest that even when ADHD is not the primary or most impairing condition, comorbid ADHD negatively moderates social skill treatment outcomes.
The lack of improvement from the children with comorbid ADHD suggests that ADHD needs to be considered when developing treatment plans. The relative lack of efficacy for social skills interventions for children with ADHD has been largely attributed to the inattention and poor impulse control inherent to ADHD. 34 In other words, children with ADHD do not lack social skills knowledge, but rather have difficulties using their social skills knowledge as a function of poor impulse control or forgetting to implement the skills. For children with ADHD, interventions at the point of performance (e.g., at school in the lunchroom) may be more effective than role playing in a clinic setting like was done in the current intervention.
Another previous study of social skills interventions for children with ASD that did not have a standard control group was conducted by Bauminger. 35 In that study, 15 high-functioning children with autism (4 girls, 11 boys; mean age ϭ 11 yr) received an intensive manual-based, teacher-delivered social skills intervention (in conjunction with typically developing peers and the child's parents) for 3 hours per week over a 7-month period. The curriculum was similar to the curriculum used in the current intervention and included conversa- tional skills, affective education, and social problem solving instructions. Teachers taught the skills and assigned the child with an ASD to a typically developing peer for continued practice of the skill. Parents' primary role was to motivate their child to practice the skill with the assigned peer and complete homework (e.g., call peer on phone and use social skills during the phone conversation). 35 Results from the Baumringer study suggested that the children with ASD improved in conversational skills (specifically improved eye contact), affective understanding, and social interactions (specifically speech that expressed an interest in sharing experiences with another child). Although neither the current study nor the Baumringer study had a control group, both suggest that social skills can be taught to children with ASD.
These data need to be considered in light of several methodological limitations. First and foremost, no waitlist control group was included in the design. Thus, participants were compared against themselves in a pre-/ posttreatment fashion using a within-group design rather than a between-group design. Similarly, we relied solely on parent report of social skills and behaviors. Teachers, peers, and other sources of information were not included in the design. Parents were also aware that their child was participating in a treatment, thus our design was unblinded. Our reliance on parent report only suggests that these results should be considered preliminary until we and others can replicate these findings using both parent and other collateral reports (e.g., teacher and peers). In addition, ϳ20% of each group consisted of children with psychiatric or learning disorders (results not reported here), yet not ASD diagnoses. It remains unclear the extent to which this affected our results. Our child to staff ratio (2:1) is rather high and may limit the generalizability of these results to groups which cannot provide that relatively high level of staff support. Finally, given that the study was conducted in a natural clinical setting, with limited resources, rather than a designated research clinic, treatment integrity was not formally measured by the investigators.
Despite our methodological limitations, we do believe that these data represent the clinical reality in which most mental health professionals working with ASDs exist. Few parents of children with an ASD are willing to have their child wait for treatment for several months simply to participate in a research study. Similarly, most parents of children with an ASD would not participate in a treatment if told that they had to cease all concurrent treatments for their child.
Within the context of our methodological limitations, these data represent outcomes from one of the largest community-based group social skill treatment interventions for children with ASD. Although improvements in social skills were noted by parents of children with ASD and ASD ϩ ANX, children with ASD ϩ ADHD did not improve. The social skill improvements of children with ASD and ASD ϩ ANX were maintained to some extent across time. Those children who participated in the group twice seemed to benefit from each intervention. While these data are encouraging for children with ASD and ASD ϩ ANX, it is important to not lose sight of the fact that the parents are still rating the children as being greater than 1 standard deviation below the mean for age on social skills after the intervention. Clearly, continued efforts to improve social skills and social functioning in the ASD population are warranted.
